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(57) Abstract: For facilitating the passage of wheelchair users over door thresholds it is known to lay out ramp elements across 
^ the threshold, this however being an expensive solution even implying that the door cannot be closed. The invention provides for a 

ramp set suited to be laid out at both sides of the threshold so as to leave the top side thereof uncovered, whereby the door can still 
Q be opened and closed. The ramp construction is modular based on the use of light, joinable plastic tile elements of ordinary shape 
^ and wedge shape, respectively, and this makes it possible to build up non-costly, tailored ramp constructions in more general, with 
^ an associated possibility of reusing the tile elements. 
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A ramp construction and elements therefor. 

The present invention concerns equipment for easing the 
passage of wheelchair users through abrupt differences in 
5 level such as when traversing over door thresholds. It is 
well-known that a quite big problem arises herewith, which 
hitherto has been accommodated either by the removal of the 
thresholds or by covering them with a suitably arched metal 
plate. None of these solutions are ideal, in that the closing 

10 function of the door at the bottom is partly or completely 
annulled, in that in the latter case the door cannot even be 
closed, and moreover both solutions are relatively expensive. 

With the invention it has been found that the greatest 
hindrances for an easy passage is the increase in level at 

15 the opposing edge surfaces of a normal door threshold, while 
the actual rabbet which receives the door has so small a 
depth that its vertically upright edge can normally be forced 
without problems. While it is true that the said outer edge 
surfaces are normally covered with a triangular floor list, 

20 the outer surface part of this is so steeply upright that for 
the wheel of a wheelchair it still constitutes a "high edge". 
In light of this, with the invention it has been found to be 
sufficient to make use of two mutually separated ramp ele- 
ments which, with suitably differing greatest heights, can 

25 respectively abut in against the high and the low outer edge 
of the door threshold, and from here extend out with suit- 
able slightly inclined surfaces to enable the traversing over 
a door threshold to be effected in a trouble-free manner. It 
is also hereby achieved that the door will be able to be 

30 closed in a completely normal way. 

In buildings which in advance are laid out for use by 
persons in wheelchairs, this can manifest itself in simple, 
permanent ramp arrangements, but the object of the invention 
is directed to a special degree towards more or less provi- 
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sional modifications of normal, existing door thresholds, 
which will distinguish itself by the use of loose ramp 
pieces. This can be relevant e.g. in such cases where an op- 
eration patient can be sent home from the hospital for a tem- 
5 porary period in a wheelchair while undergoing rehabilita- 
tion. In practice, here it can be experienced that the pa- 
tient must be retained at the hospital for up to several 
weeks while waiting for a carpenter to remove the thresholds 
in the patient's home which, all things considered, is a very 

10 costly solution. 

However, the invention goes a step further by giving the 
wheelchair users themselves or with the assistance of a 
helper, the possibility of carrying out the laying-out of 
relevant ramp elements in connection with visits to places 

15 where only conventional door thresholds exist, in that said 
rantp elements are carried by the wheelchair users. In each 
passage of such a threshold, the ramp elements can be laid 
out and taken up again after the threshold has been trav- 
ersed, so that they can be reused in the next passage. Par- 

20 ticularly in connection with such an application, use can 

possibly be made of the principle that only the relevant ramp 
part for traversing upwards can be laid out, in that a 
smaller "traversing downwards bump" can probably be accept- 
able. It is obvious that it is hereby especially a traversing 

25 upwards to the high side of the threshold which calls for the 
use of a ramp. 

With more lasting arrangements, such as in the home of 
the user, it will be undesirable for the formation of gaps to 
arise between the ramp elements and the edges of the thresh - 

30 olds as a consequence of the said customary floor lists, and 
even though these lists can undoubtedly be removed more sim- 
ply than the thresholds as a whole, according to the inven- 
tion such a removal can, however, be completely avoided, in 
that the high end of each ramp element facing towards the 
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threshold is cut off at an angle in such a manner that the 
floor list can be accommodated in this cut-off, so that work 
with a tight abutment can be carried out without removal of 
the floor list. 

5 In semi -permanent installations, it is easy to fasten the 

ramp elements to the threshold or the floor surfaces, and a 
certain fastening is naturally necessary to counteract the 
displacement of the elements by accidental influences. In 
temporary arrangements, according to the invention it is an 

10 attractive possibility that two opposing ramp elements can be 
fastened, in that they are mutually connected with elastic 
strip parts in such a manner that they will automatically be 
clamped together in against the opposing edges of the door 
threshold. They can thus still easily be displaced, but they 

15 will seek back to their normal position of their own accord . 
The elastic strip parts can merely pass over the threshold, 
where there will be room for them even when the door is 
closed, and they will automatically bring the ramp parts into 
correct abutment against the sides of the threshold, regard - 

20 less of the breadth of the threshold. 

The above will apply to ramp parts in general, but it 
will be obvious that not least where the "portable" ramp 
parts are concerned, it will be desirable for these to exist 
in cheap, lightweight configurations. According to the inven- 

25 tion, advantage can hereby be taken of the fact that modular 
systems of floor covering tiles of plastic materials with a 
thin top side part have already been developed, and which are 
supported against the floor by means of downwardly- extending 
edge side parts and evenly distributed pin parts, cf . e.g. 

30 US-A-5, 509,204, especially fig. 7. The tiles are mutually 

coupled together by means of edge assembly elements, and they 
constitute decidedly lightweight units which, however, can 
tolerate considerable compressive loads. These floor cover- 
ings appear with different distinct advantages for a certain 
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height above the floor, and associated, sloping w ramp tiles" 
have already been proposed as edging parts for these cover- 
ings. With the invention it has been found that these ramp 
tiles are directly suitable for the purpose under considera- 
5 tion here, in that e.g. they can be used directly as coupled- 
together elements at the low side of the threshold, while at 
the high side of this they can be supported by normal floor- 
tile elements, e.g. fastened hereto with simple screw connec- 
tions. In this manner, flat, sloping-out ramp elements can be 
10 built up for any relevant height with suitable module con- 
structions. 

The invention can also find relevant application in con- 
nections other than just the passage of wheelchairs over a 
conventional door threshold, e.g. by such a passage out on to 

15 a balcony, the surface of which following regulations lies 
lower than the existing floor level. By means of the said 
special floor tiles, there can hereby even be built up a 
raised floor on the balcony, as this will not, after all, 
change the orientation of the water-tight balcony floor. It 

20 can hereby possibly be sufficient to make use of a ramp piece 
at the internal side of the threshold of the balcony door. A 
quite corresponding arrangement can be used in shower cabi- 
nets. 

The ramp pieces for loose application can expediently be 
25 configured with friction studs on the under side, so that in 
the loaded condition they will lie in an extra stable manner. 

A wheelchair can expediently be configured with means for 
easily-releasable securing of a set of ramp pieces, e.g. be- 
hind the backrest, or a smaller number of sets can be carried 
30 in a case, possibly hanging at the rear, so that the user can 
be equipped to neutralise several door thresholds, e.g. dur- 
ing stays at hotels or when spending week-ends in conven- 
tional surroundings. Moreover, it will thus be relevant in 
such cases e.g. for the hotels themselves to have a suitable 
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number of ramp sets at disposal for laying out in hotel rooms 
as required. 

Relevant ramp constructions can be related to differences 
in level which are considerably greater than at door thresh- 
5 olds, e.g. as transition between floor level and a front door 
which is otherwise accessible via a normal flight of steps of 
greater or smaller height. Here, even temporary ramp con- 
structions can be extremely expensive, and with known con- 
figurations they will most often be without any special value 
10 from the point of view of reuse. The equipment according to 
the invention will be highly suitable for practically any 
relevant ramp construction, merely providing that the neces- 
sary number of module elements are available, which in a sim- 
ple manner can be joined together to create a stable struc- 
15 ture with tailor-made form. Correspondingly, the elements 
will easily be able to be separated for subsequent reuse in 
new structures. Not only can the original structure be car- 
ried out relatively cheaply, but also the economy in the sys- 
tem is emphasised even further by the possible reusability of 
20 the ramp and tiles elements. 

In the following, the invention is explained in more de- 
tail with reference to the drawing, in which 

fig- 1 is a perspective view, seen from above, of a ramp 
element with an underlying tile and ramp element for use in a 
25 construction according to the invention, 
fig. 2 is the same seen from below, 

fig. 3 is a perspective view of the ramp equipment for 
application in connection with a door threshold, 

fig. 4 is an end view hereof, shown in the mounted condi- 
30 tion, 

fig. 5 is a sectional view of a larger ramp construction, 

and 

fig. 6 is a perspective view of a double ramp. 
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In fig. 1 is shown an overlying ramp element 2 placed 
over an underlying tile element 4 which is in turn connected 
horizontally to a corresponding ramp element 2A. Both the 
ramp elements and the tile elements are configured in accor- 
5 dance with US -A- 5 ,509,244, i.e. as shell elements with top- 
plate part 6 from which edge wall parts 8 extend downwards 
and cylindrical support studs 10 (fig. 2) . The edge wall 
parts 8 are configured with cut-outs 12 to accommodate assem- 
bly coupling pieces 14, by means of which the elements can be 

10 joined together edge to edge. The top plates 6 are configured 
with a pattern of holes 16, and as accessories there are as- 
sembly dowels 18 with a head part 20 and a lower snap -lock 
part 22, which when the dowel is pressed downwards will enter 
into locking connection with the corresponding hole 16 in the 

15 underlying tile 4. Such dowels exist in two different 

lengths, i.e. long dowels 18 for the fastening the thick end 
of the ramp element, and short dowels 18' for the thin end of 
the element. 

To the left in fig. 3 the elements cf . fig. 1 and 2 are 
20 shown in their assembled state and joined together with fur- 
ther, corresponding elements in the breadth direction, 
whereby a ramp part 24 is formed which is suitable for plac- 
ing against the right-hand side of a door threshold. To the 
right is shown a second ramp piece 26 which consists solely 
25 of coupled- together ramp elements 2 for placing against the 

low side of the threshold. The pieces 24 and 26 are connected 
together by means of elastic strips 28 which will hold the 
pieces in against the threshold, cf . fig. 4. 

In fig. 4 it is shown that the threshold 30 can be pro- 
30 vided with lists 32, and that the high ends of the ramp 

pieces can be cut off at an angle in such a manner that it 
will not be necessary to remove the lists. It is also shown 
that the elements can be provided with rubber studs 34, e.g. 
fastened in the cylindrical pins 10. 
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As shown in the drawing, it is preferred that the ramp 
elements 2 have an outermost plane area at their high ends, 
so that a fastening to an overlying element can be effected 
in a plane manner. Moreover, it is preferred that the ramp 
5 elements are slightly longer than the tile elements, so that 
the thin end projects slightly outside an underlying assembly 
joint so that the joint is shielded. 

In fig. 5 there is shown a part of a larger ramp con- 
struction, e.g. with connection to a flight of steps 36. It 

10 will be seen that the ramp can be tailor-made with one or 
more landings 38. Fig. 6 shows a double ramp which is simi- 
larly configured with a landing. It is also shown that spe- 
cial corner elements 40 can be provided for terminating the 
outer corners in such a construction. Correspondingly, corner 

15 elements can be provided for use in internal corners, in that 
it will be understood that ramps with all possible configura- 
tions can be built up both outdoors and indoors . 

Instead of the assembly dowels 18, use can be made of 
simple screw connections so that the ramp can be dismantled 

20 directly after a period of use. It can also possibly be bro- 
ken up, if this is permitted by the dowels 18, but these are 
preferably conf igured in such a strong locking manner that 
they should instead be removed by a quickly executed drilling 
through of the head parts 20. The dismantling can be effected 

25 without any damage to the elements themselves, and these will 
thus be ready for reuse in other places. 

The elements are relatively easy to process with hand 
tools, so that well-fitting ramp constructions can be 
achieved by the cutting over of some of the elements. Such 
30 element parts can possibly be stored in a central depot, e.g. 
sorted in accordance with size. However, since the elements 
are relatively inexpensive, it can be preferred that methodi- 
cal use is made of new elements. 
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CLAIMS: 

1. Equipment for easing the passage of wheelchair users 
through abrupt differences in level, e.g. over door thresh - 

5 olds, by use of the driving ramp principle, charac- 
terised in that the equipment comprises element parts 
for the module construction of ramp formations, primarily 
relatively low, wedge-shaped ramp elements with suitable 
slightly inclined upper side, such as with a wedge-angle of 
10 10-20° and preferably with a greatest height of 10-50 mm, and 
secondary flat tile elements of the same height as the great- 
est height of the associated ramp elements. 

2. Equipment according to claim 1, characte- 

15 r i s e d in that for the smoothing-out of a door threshold 
transition, it comprises ramp elements for placing in against 
the high and respectively the low side of the door threshold, 
with corresponding respective greatest heights for continued 
exposure of the upper side of the door threshold and of the 

20 rabbet in the threshold for the accommodation of the lower 
edge of the door. 

3. Equipment according to claim 1, characte- 
rised in that the ramp elements for placing against the 

25 low side of the door threshold are configured with a standard 
size which is also used at the high side of the threshold, 
here with ramp elements or the elements supported by a flat 
tile element which is extended outwards with a corresponding 
ramp element, so that together the tops of the ramp elements 

30 form a substantially continuous ramp surface. 

4. Equipment according to claim 2, characte- 
rised in that the two ramp parts at the opposite sides 
of the threshold are placed in a loose manner, but with a 

35 tractive elastic connection between them in the form of an 
elastic strip or band, which by extending across the thresh- 
old can hold the ramp parts in against the opposite sides of 



WO 01/02667 



PCT/DK00/00362 



9 

the threshold, while hereby retaining the possibility for a 
total closing of the door. 

5. Equipment according to claim 2 for use in connection 

5 with thresholds which to the one side and possibly both sides 
are concluded with steeply- angled lists, characte- 
rised in that the end parts of the ramp elements which 
irojst form abutment against the sides of the threshold are 
configured with edges cut off at an angle for the accommoda- 
10 tion of possible lists. 

6. Equipment according to claim 2 or 3, characte- 
rised in that the floor- supported surfaces of the ele- 
ments are configured with friction-promoting parts such as 

15 projecting rubber studs. 

7. Equipment according to claim 1, characte- 
rised in that both the ramp elements and the flat tile 
elements are structurally of the type which are built up as 

20 shell elements with a top shell from which edge wall parts 
extend downwards, and support shell parts with edge wall 
parts which are configured with recesses for the accommoda- 
tion of assembly coupling pieces. 

25 8. Equipment according to claim 7, where the top shells 

are configured with a pattern of through-going holes, cha- 
racterised in that equipment comprises coupling 
pieces for the vertical fixing of elements to underlying 
elements by the pressing of snap-lock coupling pieces down 

30 through respectively associated holes. 

9. Equipment according to claim 8, characte- 
rised in that the vertical coupling pieces appear with 
at least two different lengths, i.e. "long" pieces adapted 
35 for the thickness of the flat tile elements and the thicker 
end of the ramp elements, and "short" pieces adapted for the 
thin end of the ramp elements. 
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10. Equipment according to claim 1, characte- 
rise d in that at their thick ends the ramp elements have 
an outer section with a horizontal surface, 

11. Equipment according to claim 10, characte- 
rised in that seen in the longitudinal direction of the 
ramp structure, the ramp elements are slightly longer than 
the flat tile elements, but not so much longer as correspond- 
ing to the longitudinal dimension of said outer section. 
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